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DETAILED ACTION 

Response to Arguments 

1. Applicant's arguments filed 29 August 2005 have been fully 
considered but they are not persuasive. The arguments with 
regard to the prior rejections in the previous office action, 
dated 10 March 2005 and mailed 28 March 2005, are given in 
substantive form in Applicant's arguments filed 29 August 2005. 
Said arguments are referred to in Applicant's arguments filed 11 
October 2005. Applicant's arguments filed 11 October 2005 are 
for the purpose of explaining the amendment to the claims that 
overcomes the Notice of Non-Compliant Amendment mailed 19 
September 2005 and reiterating Applicant's desire for an 
allowance based on the claim amendments and the arguments 
presented in Applicant's arguments filed 29 August 2005. 

Applicant's primary argument alleges that Curry (US Patent 
5,696,604), which is used to reject claims 1, 17, 34-37, 39-42, 
48-52, 56, 60, 64, 68, and 90-92 under 35 USC §102 (b) , does not 
teach the recited limitations "a dot-pattern table having a 
plurality of different dot patterns associated with gradation 
value and pixel position" and "wherein the dot pattern table has 
a plurality of different dot patterns, each having the same dot 
number and a different dot arrangement, corresponding to the 
same gradation value", as recited in claim 1, with specific 
emphasis on the allegation that Curry does not teach that there 
are a plurality of different dot patterns for each gradation 
value. There is identical or similar language present in the 
other independent claims. Upon further examination of the cited 
reference and in light of Applicant's present arguments, 
Examiner agrees with Applicant that Curry does not teach the 
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disputed limitations of the independent claims. Thus, the prior 
art rejections given in said previous office action are 
withdrawn . 

However, additional art, specifically Lin (US Patent 
6,633,412 Bl) and Hirahara (US Patent 5,099,259), have been 
discovered which anticipates some of the presently amended 
claims and renders some of the presently amended claims obvious 
to one of ordinary skill in the art at the time of the 
invention. Some claims have also been deemed allowable over the 
prior art. The present rejections and allowances are discussed 
in detail below. 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 103(a) which 
forms the basis for all obviousness rejections set forth in this 
Office action: 

(a) A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 102 of this 
title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the 
invention was made. 

3. Claims 1, 17, 34-42 and 90-92 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Lin (US Patent 6,633,412 Bl) 
in view of Hirahara (US Patent 5,099,259). 

Regarding claims 1, 17, 34 and 35: Lin discloses an image 
recording apparatus (figure 11 and column 7, lines 23-27 of Lin) 
comprising a dot-pattern-generation unit for generating a plur- 
ality of different dot patterns associated with gradation value 
and pixel position (column 6, lines 60-63 of Lin) ; selection 
means for selecting one dot-pattern from said plurality of 
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different dot patterns (column 7 , lines 5-10 of Lin) , based on 
gradation-value information of the pixel of the image data and 
position information of the pixel (column 6, line 64 to column 
7, line 5 of Lin); and recording control means for controlling a 
recording head so as to record an ink dot based on the dot 
pattern selected by said selection means of a recording medium 
(column 4, lines 58-64 of Lin) , wherein said plurality of diff- 
erent dot patterns each have the same dot number and a different 
dot arrangement, corresponding to the same gradation value 
(column 7, lines 2-5 of Lin), and wherein the plurality of diff- 
erent dot patterns corresponding to the same gradation value are 
associated with a plurality of pixel positions corresponding to 
a plurality of pixels arranged in a first direction substan- 
tially corresponding to a direction of arrangement of nozzles of 
the recording head (figure 10 (vertical direction of halftone 
cells) and column 7, lines 9-13 of Lin) . Said plurality of 
pixels are arranged in both the vertical direction and the hori- 
zontal direction, which provides the tiling of the halftone 
cells (figure 8; figure 10; and column 7, lines 9-13 of Lin) . A 
first direction substantially corresponding to a direction of 
arrangement of nozzles of the recording head is the vertical 
direction . 

Lin does not disclose expressly a dot-pattern-table storage 
unit for storing a dot-pattern table having said plurality of 
said different dot patterns associated with gradation value and 
pixel position; and that said selection means selects said one 
dot pattern from said dot-pattern storage unit, wherein the dot 
pattern table has a plurality of different dot patterns, each 
having the same dot number and a different dot arrangement, cor- 
responding to the same gradation value. 
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Hirahara discloses a dot-pattern-table storage unit (figure 
46(3) of Hirahara) for storing a dot-pattern table (figure 44 of 
Hirahara) having a plurality of different dot patterns (column 
15, lines 48-53 of Hirahara) . 

Lin is analogous art since Lin is from the same field of 
endeavor as the present application, namely controlling dot 
patterns based on position and grayscale value in a halftone 
image data processing system. Lin and Hirahara are combinable 
because they are from the same field of endeavor, namely 
controlling dot patterns in a halftone image data processing 
system. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to store the 
plurality of patterns taught by Lin in the dot-pattern-table 
storage unit taught by Hirahara. Thus, said selection means 
taught by Lin selects said one dot pattern from the dot-pattern 
storage unit taught by Hirahara, wherein the dot pattern table 
taught by Hirahara has a plurality of different dot patterns, 
each having the same dot number and a different dot arrangement, 
corresponding to the same gradation value, as taught by Lin. 
The motivation for doing so would have been to speed up the data 
processing by having the dot patterns generated by the system of 
Lin stored, and thus readily accessible. Therefore, it would 
have been obvious to combine Hirahara with Lin to obtain the 
invention as specified in claims 1, 17, 34 and 35. 

Further regarding claim 1: The apparatus of claim 17 
performs the method of claim 1. 

Further regarding claim 34: The apparatus of claim 17 
embodies the code and code steps stored in the storage medium of 
claim 34 (column 7, lines 44-49 of Lin) . 
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Further regarding claim 35: Lin discloses that the 
plurality of different dot patterns are assigned to a plurality 
of pixels arranged in a second direction orthogonal to the first 
direction (figure 10 (horizontal direction of halftone cells) and 
column 7, lines 9-13 of Lin) . Said plurality of pixels are 
arranged in both the vertical direction and the horizontal 
direction, which provides the tiling of the halftone cells 
(figure 8; figure 10; and column 7, lines 9-13 of Lin) . A 
second direction orthogonal to the first direction is the hori- 
zontal direction. 

Further regarding claims 34 and 35: Recording an ink dot 
based on the dot pattern selected in said selection means is 
also considered an output step for outputting said dot pattern. 

Regarding claim 36: Lin discloses that the dot pattern 
table is a two-dimensional table (figure 10 (bottom figure) and 
column 7, lines 2-5 of Lin) expanding in a first direction sub- 
stantially corresponding to a direction of arrangement of 
nozzles of the recording head (figure 10 (vertical direction of 
halftone cells) and column 7, lines 9-13 of Lin) and in a second 
direction substantially corresponding to a moving direction of 
the recording head (figure 10 (horizontal direction of halftone 
cells) and column 7, lines 9-13 of Lin) , and wherein the dot 
pattern is a two-dimensional pattern expanding in the first 
direction and in the second direction (figure 10 and column 7, 
lines 9-13 of Lin) . Said plurality of pixels are arranged in 
both the vertical direction and the horizontal direction, which 
provides the tiling of the halftone cells (figure 8; figure 10; 
and column 7, lines 9-13 of Lin) . A first direction sub- 
stantially corresponding to a direction of arrangement of 
nozzles of the recording head is the vertical direction. A 



Application/Control Number: 09/586,884 
Art Unit: 2624 



Page 7 



second direction orthogonal to the first direction is the 
horizontal direction, which is the direction in which the 
recording head moves. 

Regarding claim 37: Lin discloses that, when sized of the 
dot pattern table in the first direction and the second dir- 
ection are represented by L and K, and sizes of the dot pattern 
table in the first direction and the second direction are repre- 
sented by 1 and k, respectively, the size of the dot pattern 
table and the size of the dot pattern have relationships of 
L=axl (a is a natural number), and K=pxk (p is a natural number), 
and wherein a dot patterns and p dot patterns having the same 
gradation value are stored in the first direction and the second 
direction, respectively, in the dot pattern table (figure 10 and 
column 7, lines 2-5 of Lin) . Since a and P are both natural 
numbers and the dot pattern is tiled over the image space 
(figure 10 and column 7, lines 2-5 of Lin), then L=axl and K=Pxk 
are natural relationships between the size of the dot pattern 
table and the size of the dot pattern in each respective- dir- 
ection. 

Regarding claim 38: Lin discloses that the dot pattern 
table is repeatedly used at every L pixels in the first dir- 
ection and at every K pixels in the second direction (figure 10 
and column 7, lines 2-5 of Lin) . 

Regarding claim 39: Since there is inherently an integer 
number of cells (L) and an integer number of nozzles of the 
recording head (A) and a is a natural number, then it is 
inherent that a number of cells L of the dot pattern table in 
the first direction and a number of nozzles A of the recording 
head have a relationship L=axA (a is a natural number) . 
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Regarding claim 40: Lin discloses that, when the position 
information of the pixel is represented by two-dimensional coor- 
dinates (x,y), and the x-coordinate and the y-coordinate cor- 
respond to the second direction and the first direction, respec- 
tively, the dot pattern selected in said second selection step 
is a dot pattern at a position specified based on the x-coor- 
dinate value, the y-coordinate value, the value a, and the value 
p within the dot pattern table (column 6, lines 60-63 and column 
7, lines 2-5 of Lin) . The dot pattern is based on both the 
position in the x and y directions (column 6, lines 60-63 of 
Lin) and the specific tile within the image data, thus corre- 
sponding to the value a, and the value P within the dot pattern 
table (column 7, lines 2-5 of Lin) . 

Regarding claim 41: Lin discloses that the dot pattern 
table is determined in consideration of characteristics of each 
of a plurality of nozzles of the recording head (column 8, lines 
51-59 of Lin) . 

Regarding claim 42: Lin discloses that a number of dot 
pattern tables determined in consideration of the character- 
istics of each of the nozzles, from among N dot-pattern tables 
provided for corresponding ones of N gradation values, is H 

(N>H, H is a natural number) (column 7, lines 2-5 and column 8, 
lines 51-59 of Lin) . The dot patterns are tiled over the whole 
image, with a different dot pattern produced for each tile 

(column 7, lines 2-5 of Lin) . Thus, depending on the size of 
the image and the size of the tile, so long as the number of 
tiles (H) is less than the number of gradation values (N) , then 
N>H, H is a natural number. 

Regarding claims 90-92: Lin discloses a selection step for 
selecting one dot pattern based on gradation-value information 
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of the pixel of the image data and position information of the 
. pixel (column 6, line 64 to column 7, line 5 of Lin) , from a 
plurality of different dot patterns associated with gradation 
value and pixel position (column 7, lines 5-10 of Lin) ; and a 
recording step for recording an ink dot based on the dot pattern 
selected by said selection step on a recording medium using a 
recording head (column 4, lines 58-64 of Lin), wherein said 
plurality of different dot patterns each have the same dot 
number and a different dot arrangement, corresponding to the 
same gradation value (column 7, lines 2-5 of Lin) , and wherein 
the dot pattern table is repeatedly used at each of a plurality 
of pixels (figure 10 (bottom figure) and column 7, lines 2-5 of 
Lin) in a first direction substantially corresponding to a dir- 
ection of arrangement of nozzles of the recording head (figure 
10 (vertical direction of halftone cells) and column 7, lines 9- 
13 of Lin) and is repeatedly used at each of a plurality of 
pixels (column 7, lines 2-5 of Lin) in a second direction 
orthogonal to the first direction (figure 10 (horizontal dir- 
ection of halftone cells) and column 7, lines 9-13 of Lin) . 
Said plurality of pixels are arranged in both the vertical dir- 
ection and the horizontal direction, which provides the tiling 
of the halftone cells (figure 8; figure 10; and column 7, lines 
9-13 of Lin) . A first direction substantially corresponding to 
a direction of arrangement of nozzles of the recording head is 
the vertical direction. A second direction orthogonal to the 
first direction is the horizontal direction. 

Lin does not disclose expressly a dot pattern table having 
said plurality of said different dot patterns associated with 
gradation value and pixel position; and that one dot pattern is 
selected from said dot pattern table in said selection step. 
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Hirahara discloses a dot-pattern table (figure 44 of 
Hirahara) having a plurality of different dot patterns (column 
15, lines 48-53 of Hirahara) . 

Lin is analogous art since Lin is from the same field of 
endeavor as the present application, namely controlling dot 
patterns based on position and grayscale value in a halftone 
image data processing system. Lin and Hirahara are combinable 
because they are from the same field of endeavor, namely 
controlling dot patterns in a halftone image data processing 
system. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to store the 
plurality of patterns taught by Lin in a dot pattern table, as 
taught by Hirahara. Thus, in said selection step taught by Lin, 
one dot pattern is selected from the dot pattern table taught by 
Hirahara, wherein the dot pattern table taught by Hirahara has a 
plurality of different dot patterns, each having the same dot 
number and a different dot arrangement, corresponding to the 
same gradation value, as taught by Lin. The motivation for 
doing so would have been to speed up the data processing by 
having the dot patterns generated by the system of Lin stored, 
and thus readily accessible. Therefore, it would have been 
obvious to combine Hirahara with Lin to obtain the invention as 
specified in claims 90-92. 

Further regarding claim 90: The method of claim 90 is 
fully embodied within the method of claim 92. 

Further regarding claim 91: The method of claim 91 is 
fully embodied within the method of claim 92. 
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4. Claim 43 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lin (US Patent 6,633,412 Bl) in view of 
Hirahara (US Patent 5,099,259) and Hayashi (US Patent 
5, 801, 845) . 

Regarding claim 43: Lin discloses that the dot pattern 
tables are customized to the attributes of individual printers 
(column 8, lines 51-59 of Lin) . 

Lin in view of Hirahara does not disclose expressly that 
said dot pattern table corresponds to a gradation value such 
that a ratio of dots D (%) provided within a pixel is within a 
range of 25<-D<=50 . 

Hayashi discloses printing for gradation values that are 
between a lower bound and an upper bound (figure 4a and column 
8, lines 20-37 of Hayashi) . Said lower bound is set based on 
the ability of the ink to adhere to the paper (column 8, lines 
38-46 of Hayashi) . Said upper bound is set based on the ability 
of the ink to not saturate in printing on the paper (column 8, 
lines 47-55 of Hayashi) . 

Lin in view of Hirahara is combinable with Hayashi because 
they are from the same field of endeavor, namely halftone image 
data processing and printing. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art 
to set the overall gradation value for the dot pattern table 
such that a ratio of dots provided within a pixel is within a 
range that allows for the proper and smooth operation of the 
nozzles. Setting said range to between and including 25% to 50% 
would have been a reasonable and obvious choice for processing a 
set of gradation levels. The motivation for doing so would have 
been so that printing is only performed when the ink can 
properly adhere to the paper (column 8, lines 38-46 of Hayashi) 
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and not performed in such a way as to attempt to add ink when 
the paper is already saturated (column 8, lines 47-55 of 
Hayashi) . Therefore, it would have been obvious to combine 
Hayashi with Lin in view of Hirahara to obtain the invention as 
specified in claim 43. 

5. Claims 44-45 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lin (US Patent 6,633,412 Bl) in view of 
Hirahara (US Patent 5,099,259) and Kelly (US Patent 5,528,387). 

Regarding claim 44: Lin in view of Hirahara does not 
disclose expressly that cells in the second direction (moving 
direction of the recording head) from among cells positioned at 
end portions of the dot pattern table do not include dot 
information . 

Kelly discloses that edges are faded out to prevent black 
wedges in the printed output when the document image is skewed 
(column 8, lines 31-36 of Kelly) . This would prevent cells 
positioned at end portions of the document from containing dot 
information since they are not to be printed. 

Lin in view of Hirahara is combinable with Kelly because 
they are from the same field of endeavor, namely halftone print- 
ing and image processing. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art 
to remove dot information from cells positioned at the end 
portions of the dot pattern tables. The motivation for doing so 
would have been to fade printing at edges of dot pattern tables 
and prevent black wedges in the printed output (column 8, lines 
34-36 of Kelly) . Therefore, it would have been obvious to 
combine Kelly with Lin in view of Hirahara to obtain the 
invention as specified in claim 44. 
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Regarding claim 45: The arguments regarding claim 44 are 
incorporated herein. If the cells in the second direction from 
among cells positioned at end portions of the dot pattern table 
do not include dot information, then the gradation value of the 
dot pattern formed from said cells would inherently be smaller 
than the gradation value indicated by the dot pattern table 
where the dot pattern is stored. The dot pattern stored in the 
dot pattern table is outputted, but the cells in the second 
direction from among cells positioned at end portions of the dot 
pattern table are prevented from having dots printed for their 
respective locations. This lowers the overall number of dots 
printed for the output dot pattern, resulting in a lower 
gradation value. 

6. Claims 46-47 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lin (US Patent 6,633,412 Bl) in view of 
Hirahara (US Patent 5,099,259) and Parker (US Patent 5,341,228). 

Regarding claim 46: Lin in view of Hirahara does not 
disclose expressly that said dot pattern table has a blue noise 
characteristic . 

Parker discloses the use of a blue noise characteristic in 
gray scale halftoning (column 5, lines 38-45 of Parker) . 

Lin in view of Hirahara is combinable with Parker because 
they are from the same field of endeavor, namely halftone image 
data processing and printing. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art 
to apply a blue noise characteristic to the dot pattern tables 
that are produced for the printing operations. The motivation 
for doing so would have been that blue noise characteristics 
reduce undesirable printing effects (column 5, lines 45-53 of 
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Parker) . Therefore, it would have been obvious to combine 
Parker with Lin in view of Hirahara to obtain the invention as 
specified in claim 46. 

Further regarding claim 47: Parker discloses that the blue 
noise characteristic is a characteristic in which a power 
spectrum in a low frequency region of an image recorded based on 
the image data is smaller than a power spectrum of a high fre- 
quency region (figure 1; column 6, lines 66-68; and column 9, 
lines 42-58 of Parker) . 

7. Claims 78-80, 82 and 84 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Lin (US Patent 6,633,412 Bl) in view 
of Hirahara (US Patent 5,099,259) and Broddin (US Patent 
5, 799, 137) . 

Regarding claims 78 and 84: Lin discloses an image 
recording apparatus (figure 11 and column 7, lines 23-27 of Lin) 
comprising a dot-pattern-generation unit for generating a plur- 
ality of different dot patterns associated with gradation value 
and pixel position (column 6, lines 60-63 of Lin) , for each 
color of the recording materials (column 5, lines 14-22 of Lin) ; 
and a selection unit for selecting one dot pattern from said 
plurality of different dot patterns (column 7, lines 5-10 of 
Lin) , based on gradation-value information of the pixel of the 
image data and position information of the pixel (column 6, line 
64 to column 7, line 5 of Lin) . 

Lin does not disclose expressly a dot-pattern-table storage 
unit for storing a dot-pattern table having said plurality of 
said different dot patterns associated with gradation value and 
pixel position; and that said selection means selects said one 
dot pattern from said dot-pattern storage unit, wherein said 
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selection is further based on color information, and wherein a 
size of a dot-pattern table corresponding to at least one spe- 
cific color from among the dot-pattern tables stored in said 
dot-pattern-table storage unit for each of the plurality of 
colors is smaller than sizes of dot-pattern tables corresponding 
to colors other than the specific color. 

Hirahara discloses a dot-pattern-table storage unit (figure 
46(3) of Hirahara) for storing a dot-pattern table (figure 44 of 
Hirahara) having a plurality of different dot patterns (column 
15, lines 48-53 of Hirahara) . 

Lin is analogous art since Lin is from the same field of 
endeavor as the present application, namely controlling dot 
patterns based on position and grayscale value in a halftone 
image data processing system. Lin and Hirahara are combinable 
because they are from the same field of endeavor, namely con- 
trolling dot patterns in a halftone image data processing 
system. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to store the 
plurality of patterns taught by Lin in the dot-pattern-table 
storage unit taught by Hirahara. Thus said selection unit 
taught by Lin selects said one dot pattern from the dot-pattern 
storage unit taught by Hirahara, wherein the dot pattern table 
taught by Hirahara has a plurality of different dot patterns 
associated with gradation value and pixel position, for each 
color of the recording materials, as taught by Lin. The moti- 
vation for doing so would have been to speed up the data pro- 
cessing by having the dot patterns generated by the system of 
Lin stored, and thus readily accessible. Therefore, it would 
have been obvious to combine Hirahara with Lin. 
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Lin in view of Hirahara does not disclose expressly that a 
size of a dot-pattern table corresponding to at least one 
specific color from among the dot-pattern tables stored in said 
dot-pattern-table storage unit for each of the plurality of 
colors is smaller than sizes of dot-pattern tables corresponding 
to colors other than the specific color. 

Broddin discloses using a plurality of colors for the 
purpose of image reproduction (column 2, lines 31-34 of 
Broddin) . Broddin further teaches that artifacts such as Moire 
patterns are reduced for lighter colors, such as yellow (column 
9, lines 35-40 and column 8, lines 27-34 of Broddin) . For CMYK 
printing, the effects due to the yellow color component are not 
considered important. 

Lin in view of Hirahara is combinable with Broddin because 
they are from the same field of endeavor, namely image halftone 
processing and printing so as to reduce printing artifacts. At 
the time of the invention, it would have been obvious to a 
person of ordinary skill in the art to have the dot pattern 
table storage unit taught by Hirahara store dot patterns tables 
relating to each color, and have the selection unit select dot 
patterns further based on the color information indicated by 
each pixel of the image data. The motivation for doing so would 
have been to be able to print in multiple colors (column 2, 
lines 31-34 of Broddin) . Furthermore, at the time of the 
invention, it would have been obvious to a person of ordinary 
skill in the art to use a smaller size for the dot pattern 
tables of a specific color, such as yellow for CMYK printing, 
that is lighter than the other colors used in printing. The 
suggestion for doing so would have been that the lighter colors 
in printing are less critical in terms of problems relating to 
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printing artifacts (column 9, lines 35-40 of Broddin) . A 
smaller, and therefore less complex, dot pattern table is needed 
to reduce the problems that arise from printing artifacts for 
said lighter colors. Therefore, it would have been obvious to 
combine Broddin with Lin in view of Hirahara to obtain the 
invention as specified in claims 78 and 84. 

Further regarding claim 84: In order for said output unit 
(recording unit) of the image recording apparatus to output a 
dot pattern, it must inherently have a recording step for 
recording the dot pattern. Otherwise, no dot pattern can be 
output. The apparatus of claim 78 performs the method of claim 
84. 

Regarding claim 79: Lin in view of Hirahara does not 
disclose expressly that the specific color, initially disclosed 
in claim 78, is a color having a relatively high lightness from 
among the plurality of colors. 

Broddin discloses that the specific color is a color that 
is less dense, and thus inherently having a relatively higher 
lightness, such as yellow for CMYK printing (column 9, lines 35- 
40 of Broddin) . 

Lin in view of Hirahara is combinable with Broddin because 
they are from the same field of endeavor, namely image halftone 
processing and printing so as to reduce printing artifacts. At 
the time of the invention, it would have been obvious to a 
person of ordinary skill in the art to use a color having a 
relatively higher lightness for the specific color. The sug- 
gestion for doing so would have been that the lighter colors in 
printing are less critical in terms of problems relating to 
printing artifacts (column 9, lines 35-40 of Broddin) . There- 
fore, it would have been obvious to combine Broddin with Lin in 
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view of Hirahara to obtain the invention as specified in claim 
79. 

Regarding claim 80: Lin in view of Hirahara does not 
disclose expressly that the colors of the recording materials 
are four colors, i.e. cyan, magenta, yellow and black, and 
wherein the specific color is yellow. 

Broddin discloses recording images in four colors, i.e. 
cyan, magenta, yellow and black (column 8, lines 41-43 of 
Broddin) . The specific color is a color that is less dense, 
specifically yellow for CMYK printing (column 9, lines 35-40 of 
Broddin) . 

Lin in view of Hirahara is combinable with Broddin because 
they are from the same field of endeavor, namely image halftone 
processing and printing so as to reduce printing artifacts. At 
the time of the invention, it would have been obvious to a 
person of ordinary skill in the art to use yellow for the 
specific color if CMYK printing was being performed. The 
suggestion for doing so would have been that yellow in CMYK 
printing is less critical in terms of problems relating to 
printing artifacts (column 9, lines 35-40 of Broddin) . There- 
fore, it would have been obvious to combine Broddin with Lin in 
view of Hirahara to obtain the invention as specified in claim 
80. 

Regarding claim 82: Lin discloses that the recording head 
is an ink jet recording head for performing recording by dis- 
charging ink (column 4, lines 58-64 of Lin) . Lin teaches the 
use of a plurality of possible printers (column 4, lines 58-64 
of Lin), which would include an ink jet printer. 
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8. Claims 81 and 83 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Lin (US Patent 6,633,412 Bl) in view of 
Hirahara (US Patent 5,099,259), Broddin (US Patent 5,799,137), 
and Slade (US Patent 5,982,993). 

Regarding claim 81: Lin in view of Hirahara does not 
disclose expressly that the colors of the recording materials 
are six colors, i.e. cyan, light cyan, magenta, light magenta, 
yellow and black, and wherein the specific colors are light 
cyan, light magenta, and yellow. 

Broddin discloses that the specific color is a color that 
is less dense, and thus inherently having a relatively higher 
lightness, such as yellow for CMYK printing (column 9, lines 35- 
40 of Broddin) . 

Lin in view of Hirahara is combinable with Broddin because 
they are from the same field of endeavor, namely image halftone 
processing and printing so as to reduce printing artifacts. At 
the time of the invention, it would have been obvious to a 
person of ordinary skill in the art to use a color having a 
relatively higher lightness for the specific color. The sug- 
gestion for doing so would have been that the lighter colors in 
printing are less critical in terms of problems relating to 
printing artifacts (column 9, lines 35-40 of Broddin) . There- 
fore, it would have been obvious to combine Broddin with Lin in 
view of Hirahara. 

Lin in view of Hirahara and Broddin does not disclose 
expressly that the colors of the recording materials are six 
colors, i.e. cyan, light cyan, magenta, light magenta, yellow 
and black; and that the specific colors are light cyan, light 
magenta, and yellow. 
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Slade discloses printing with six colors, namely cyan, 
light cyan, magenta, light magenta, yellow and black (column 3, 
line 66 to column 4, line 3 of Slade) . 

Lin in view of Hirahara and Broddin is combinable with 
Slade because they are from the same field of endeavor, namely 
halftoning and image processing. At the time of the invention, 
it would have been obvious to a person of ordinary skill in the 
art to print using cyan, light cyan, magenta, light magenta, 
yellow and black. The motivation for doing so would have been 
to create an image that more accurately portrays the original 
(column 4, lines 3-8 of Slade) . Furthermore, at the time of the 
invention, it would have been obvious to a person of ordinary 
skill in the art to use light cyan, light magenta and yellow as 
the specific colors. The motivation for doing so would have 
been that light cyan, light magenta and yellow are the colors 
with higher relative lightness (column 3, line 66 to column 4, 
line 3 of Slade; and column 9, lines 35-40 of Broddin) and would 
therefore be less critical in terms of problems relating to 
printing artifacts (column 9, lines 35-40 of Broddin) . There- 
fore, it would have been obvious to combine Slade with Lin in 
view of Hirahara and Broddin to obtain the invention as 
specified in claim 81. 

Regarding claim 83: Lin discloses that the recording head 
is an ink jet recording head for performing recording by dis- 
charging ink (column 4, lines 58-64 of Lin) . Lin teaches the 
use of a plurality of possible printers (column 4, lines 58-64 
of Lin), which would include an ink jet printer. 

Lin in view of Hirahara and Broddin does not disclose 
expressly that the ink is discharged by utilizing thermal 
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energy, and that a thermal energy generation member generates 
the thermal energy provided to the ink. 

Slade discloses using a thermal ink jet printer (column 3, 
lines 56-59 of Slade) . A thermal ink jet printer inherently has 
some form of thermal energy generation member that generates the 
thermal energy that is provided to the ink for the purpose of 
discharging said ink from the recording heads, 

Lin in view of Hirahara and Broddin is combinable with 
Slade because they are from the same field of endeavor, namely 
printing and image processing. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art 
to use a thermal ink jet printer for printing the output image, 
formed of . the output dot patterns. The motivation for doing so 
would have been that a thermal printer is one of a plurality of 
useful types of printers for printing color images (column 3, 
lines 58-62 of Slade) . Therefore, it would have been obvious to 
combine Slade with Lin in view of Hirahara and Broddin to obtain 
the invention as specified in claim 83. 

Allowable Subject Matter 

9. Claims 48-52, 56, 60, 64 and 68 are allowed.' 

The following is an examiner's statement of reasons for 
allowance : 

Claim 48 recites a selection means for selecting one dot 
pattern based on gradation-value information of the pixel of the 
image data and the position information of the pixel, from a 
dot-pattern-table storage unit for storing X (N>X) dot patterns 
for X gradation values, and a dot pattern generation means for 
generating dot patterns corresponding to (N-X) predetermined 
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gradation values. If a dot pattern table corresponding to the 
gradation value information is stored in a dot pattern table 
storage unit, the dot pattern selected by the selection means is 
recorded by the recording head. If a dot pattern table 
corresponding to the gradation value information is not stored 
in the dot pattern table storage unit, dot patterns correspond- 
ing to the predetermined gradation values generated by said dot 
pattern generation means are recorded by the recording head. 
Examiner has been unable to find prior art which teaches all of 
the above features, thus anticipating claim 48 or rendering 
claim 48 obvious to one of ordinary skill in the art at the time 
of the invention. Thus, claim 48 is deemed allowable. 

Claims 49-51 are deemed allowable by virtue of their 
dependence from claim 48. 

Claim 60 is a method claim which recites similar 
limitations as recited in claim 48. Claim 60 is deemed 
allowable for reasons similar to claim 48. 

Claims 52 and 56 recite a dot pattern storage unit for 
storing X (N>X) dot patterns for X gradation values, and a dot 
pattern generation means for generating dot patterns correspond- 
ing to (N-X) predetermined gradation values. A first and second 
selection means for selecting the dot pattern from the dot 
pattern table are also recited. If a dot pattern table corre- 
sponding to the gradation value information is stored in the dot 
pattern table storage unit, the dot pattern selected by the 
second selection means is recorded by the recording head. If a 
dot pattern table corresponding to the gradation value infor- 
mation is not stored in the dot pattern table storage unit, dot 
patterns corresponding to the predetermined gradation values 
generated by said dot pattern generation means are recorded by 
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the recording head. Examiner has been unable to find prior art 
which teaches all of the above features, thus anticipating claim 
52 or rendering claim 52 obvious to one of ordinary skill in the 
art at the time of the invention. Thus, claim 52 is deemed 
allowable . 

Claim 64 is a method claim which recites similar 
limitations as recited in claim 52. Claim 64 is deemed 
allowable for reasons similar to claim 52. 

Claim 68 is a method claim which recites similar 
limitations as recited in claim 56. Claim 68 is deemed 
allowable for reasons similar to claim 56. 

Any comments considered necessary by applicant must be 
submitted no later than the payment of the issue fee and, to 
avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to James A. 
Thompson whose telephone number is 571-272-7441. The examiner 
can normally be reached on 8 : 30AM-5 : 00PM. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, David K. Moore can be 
reached on 571-272-7437. The fax phone number for the 
organization where this application or proceeding is assigned is 
571-273-8300. 
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Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 
(PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR, Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free) . 
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